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A MODIFIED WIRE CLAMP SYSTEM FOR THIRTY-LITER NISKIN BOTTLES 
T. R. Hammar, P. L. Sachs and M. P. Bacon 
ABSTRACT 
A modified clamping system for 30-liter Niskin bottles, consisting of 
a wire stop, a socket block, and a toggle clamp, has been designed and has 
been tested at sea. The modified system makes deployment and recovery of 
the Niskin bottles considerably easier than it is with the standard 
clamps . 
INTRODUCTION 
The 30-liter Niskin bottle is a popular sampling device for biological 
and chemical investigations. When full of seawater, however, it weighs 
about 40 kg and is difficult to handle. Removal of full samplers from 
the hydrowire is particularly awkward. Overhead lifting systems can be 
used to help support the weight while the clamps are being loosened, but 
they tend to cock the sampler at an angle on the wire and jam one or both 
of the clamps. We have designed a clamping system for 30-liter Niskin 
bottles that makes deployment and recovery easier and faster . The system 
has the additional advantage that no tools are needed to attach the 
sampler to the wire. The standard clamp, on the other hand, includes a 
wing nut that must be tightened with a wrench, and damage can result if 
excessive torque is applied . The modified clamp system (Fig . la) consists 
of a wire stop, a socket block, and a toggle clamp. We believe that the 
design could easily be adapted to Niskin bottles of other sizes, but this 
has not actually been done . 
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TECHNICAL DESCRIPTION 
The wire stop is a book-type clamp made of 6061-T6 aluminum (Figs. lb, 
2a). Two halves form a hinged block which measures 5 x 5 x 3.5 em with a 
1. 25-cm diameter pin extending 1.75 em above the top of the clamp. This 
pin is concentric with the hydro wire and is used to position the lower 
part of the Niskin bottle with respect to the wire. The two halves are 
hinged together with a 0.6-cm stainless-steel pin knurled on one end. To 
tighten the wire stop onto the wire, a 1/2"-20 stainless steel bolt is 
modified and secured to one half of the clamp with another 0.6-cm stain-
less-steel pin in such a way that the clamp can be pivoted around the 
wire, and a S-cm diameter knurled delrin knob with threads to match the 
bolt is tightened by hand to secure the clamp (Figs. lb, 2b). The hinges 
and pins are lubricated during assembly with Anti-Corrosion Grease (Part 
f/C-92-78736 , Mercury Marine, Division of Brunswick Corp., Fond du Lac, 
Wisconsin, available through Mercury Marine dealers). A half-sized 
prototype version of this clamp was tested in a tensile machine and was 
found to hold in excess of 2200 kg before slippage occurred. In an 
identical test the standard Niskin clamp began to slip at 1700-1800 kg. 
An aluminum block attached to the lower part of the Niskin sampler 
with three 1/4"-20 flat head machine screws has a socket which mates with 
the concentric pin of the wire stop (Figs . lb, 2c). The block measures 
5 x 4 . 5 x 1.9 em and the socket is aligned with the hydrowire slot on the 
original clamp so that the proper spatial relationship between the sampler 
and the wire is maintained. The block extends beyond the original clamp 
to help capture the wire and guide the socket over the pin. 
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The third component is the aluminum over-the-center toggle clamp. 
This consists of a 3.8 em wide, 10.5 em long handle which utilizes cam 
action (Figs. lc, ld, 2d). The head of the clamp is hollowed out to 
accommodate a stainless steel swivel block. This is mounted to the handle 
with two stainless-steel shoulder screws (P/N PL28-3, Winfred M. Berg, 
Inc., 499 Ocean Avenue, E. Rockaway, N.J. 11518, (516) 599-5010). There 
are 1/2"-20 threads tapped through the swivel to accommodate a 1/2"-20 x 
6.3 em stainless-steel bolt which has been modified to duplicate the 
standard Niskin clamp bolt. Nylon inserts are placed between the shoulder 
screws and the 1/2"-20 bolt so that the handle does not spin freely on 
the bolt (Fig. 2e). The throw of the cam on the handle is 2.2 em and is 
equivalent to the normal tightening distance on the Niskin bolt. Tension 
is adjustable in increments of less than 0.7 mm by turning the handle and 
swivel block in or out on the clamping bolt. 
PERFORMANCE AT SEA 
The clamps have been used routinely on a number of oceanographic 
voyages. They perform very well and have been well accepted by those who 
have used them. The wire stop functions to carry the load after the 
toggle is released so little stress is placed on the workers until they 
are ready to lift and remove the bottle from the pin and away from the 
wire. The need to hold the weight of the sampler while the second wing 
nut is released has been eliminated. The additional hardware attached to 
the Niskin samplers has not created any malfunctioning of the sampler's 
release mechanisms. 
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COST 
Blank molds for the toggle and wire stop halves are sand cast at Prue 
Foundry, Inc . , Dennis, MA (508) 385-3011 ($22/toggle, $22/2-pc. wire 
stop) . Finish machining for these and all the machining for the socket 
block are performed at WHOI. 
between $200 and $250 . 
Acknowledgement 
Total cost for each clamp installed is 
We are grateful to R. A. Belastock and A. P. Fleer for their assist-
ance in testing the clamp system at sea. 
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Figure lb. Wire stop and mating aluminum block. 
Figure la. Complete clamp system attached to hydrowire. 
-6-
Figure lc. Toggle clamp, open position. 
Figure ld. Toggle clamp, closed position 
T 2.0 1 
Bo
lt 
H
al
f 
D
ril
l #
7
 W
/ ~~
6 S
pa
ce
r B
et
we
en
 
B
lo
ck
s-
To
p 
1i~
-2
0 
T 
1-
.
74
0 
-J3
·i~
~41
-.7
40
 -
l 
.
.
-
-
-
-
-
-
-
-
,
 
_
t_
 
.
37
5 
-
-
-
-
-
·
 
3/
e 
.
75
 
3/
4 
T
-
-
-
-
......____
.,__~ T
 
j_
 
_
t_
 
.
 20
1 
r c
 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
<
''t
(" 
c 
c 
~ 
T -r
 
.
63
0 
l_
 
I 
I+ 
+
 1
.0
 ~:~o
 +
 +
 t~/
~: +
j 
f-
-1
.0
--
--
l 
I• 
2.
o
 
•I 
L 
+
 _
 
I _
 
+
 o
o 
_
 L 
+
 _
J 
r
.
5o
 ~
1
.
0
 -:o
 1 ~
.5
o~
 
A9
•.o
o 
_
r·o
• 
Tu
rn
 P
in
 
Dl
o.
 W
tii
;6
 S
pa
ce
r 
Be
tw
ee
n 
Bl
oc
ks
 
1 /'4
-2
0 
M
ac
hi
ne
 S
FC
S.
 
Fo
r H
ol
e 
Li
ne
 U
p 
-
-
-
-
-
-
-
\-
2
0
 
.
20
? 
~
%
%
%
 
%%~
-A9
:.o
o D
io.
 W
/4t
46
 S
pa
ce
r 
_
t_
 
~
 
~
 
~ 
T 
Tu
rn
 Pi,
~ 
T 
_
 
_
t:
-
01
 
Be
tw
ee
n 
Bl
oc
ks
 
Cl
om
p 
H
al
f 
M
at
er
ia
l: 
Al
um
in
um
 
Fi
gu
re
 2
a. 
W
ire
 s
to
p:
 h
in
ge
d 
bl
oc
k 
pa
rts
. 
(£)
 
L
.6
8
8
 _
f 
r-
-1
11
16
--
, 
f--
-t0
--1
 
D
ril
l 1
1 F
"T
hr
u 
T
-
D
ril
l 1
1 F
11 
Th
ru
 
D
rii
i1
1 F
11
 
Th
ru
 I 2.
01
1 
~1/4'
Dia. 
Kn
ur
l E
nd
 o
f 
1/
41
1 
Di
a. 
S.
S.
 
Pi
n,
 2
 R
eq
'd 
pe
r C
lam
p 
~ I 
-8-
Driii 11F11 Thru 
I 
2 .50 _,.---Not Necessary For Threads To Extend ;r Beyond t 
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Figure 2b. Wire stop: modified bolt and delrin knob. 
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Figure 2c. Socket block. 
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Figure 2e. Toggle clamp: modified bolt 
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